Supplemental Experimental Procedures
pQCXIP Flag-hRpt6 (R. Conaway (Yao et al., 2008) : Addgene plasmid 19793) and pCMV flag ERR alpha (T. Finkel (Ichida et al., 2002) : Addgene plasmid 10975)
Tryptic Cleavage Assay
Proteins were extracted by sonicating untreated and acidified MCF-7 cells in lysis buffer without the addition of protease inhibitors and quantified using the BCA protein assay (Pierce Biotechnology Inc., Rockford, IL) to normalize protein concentrations. Aliquots of the acidified lysates were subsequently treated for 30 min with RNase A or DNase I at 37 o C. Equal amounts of protein were next exposed to 0, 5, 10 or 20ng of trypsin for 30 min at 37 o C. Following cleavage proteins were separated by 1D SDS-PAGE on a 10% gel and transferred to PVDF membrane. Blots were probed with primary antibodies: M2 at 1:2000 and visualized using ECL Plus (GE Healthcare) on x-ray film.
Analysis of Nucleolar Localization
Heat shock and acidosis treated MCF-7 cells were harvest and fixed at the indicated time points, prior to direct visualization of exogenous VHL-GFP or indirect immunostaining of endogenous Hsp70. The proportion of cells possessing nucleolar VHL-GFP was calculated by identifying the presence or absence of a nucleolar localization, in triplicate, of 100 transfected cells. Endogenous Hsp70 localization was calculated by counting at least 3 fields and dividing nucleolar Hsp70 sequestered cells by the total cell number using Hoechst counterstaining.
Relative Transcript Count
Standard curves were created by supplementing 3µg of Escherichia coli total RNA (Ambion) with 1.5x10 8 , 1x10 8 , 5x10 7 , 2x10 7 , 1x10 7 and 5x10 6 copies of in vitro transcribed IGS 22 RNA/IGS 28 RNA or 3x10 9 , 2x10 9 , 1x10 9 , 5x10 8 , 1x10 8 and 5x10 7 copies of in vitro transcribed β-actin. Next a reverse transcriptase reaction (High Capacity cDNA synthesis Kit-Applied Bioscience) was simultaneously performed using random primers on E. coli RNA, supplemented as above, and RNA extracted from heat shocked or acidotic MCF-7 cells.
Quantitative PCR (qPCR) analysis was carried out using a SYBR Green PCR Master Mix (Applied Biosystems) and samples were analyzed on an ABI 7300 system. Standard curves were generated and analyzed using the ABI 7300 System Sequence Detection Software (v. 1.2.2) and
Microsoft Excel.
Cell Viability Assay
Unfixed MCF-7 cells transfected with pcDNA3.1, pGEM-IGS 28 or pcIGS 28 were co-stained with Hoechst (33342), propidium iodide (PI) and fluorescein diacetate (FDA). At least three fields were counted at 20x magnification and the ratio of living and dead cells were calculated as FDA positive divided by Hoechst positive and PI positive divided by Hoechst positive cells, respectively.
Primers for ChIP and RT-PCR
IGS28RNA Mapping Set A 5'-TCTCTCGCTGTCCATCTCTG 5'-GACCTCCCGAAATCGTACAC Set B 5'-TCTGTCTCTTTCTCTGTCAGTCTT 5'-GAAAATGCCCCTCGCATC Set C 5'-CCTTCCACGAGAGTGAGAAG 5'-CGGGGAAATAGGAGAAGTACG Set D 5'-GTGCTTCGGTGCTTAGAGAG 5'-CAGTTTATGTTGAAGTCGAGGA Set E 5'-GGCCGAGAGGAATCTAGACA 5'-CGTCCGGCCTTAACAGTTT Set F 5'-GATGCGAGGGGCATTTTC 5'-CCGAGGAGCTGGCATTAC Set G 5'-GTGTGGCGTCCGTACTTCTC 5'-CCGCTTCCCTGGTTCAAG Set H 5'-TCTCCTCGACTTCAACATAAACT 5'-CTGGGCCGTAGTGCAGTG Set I 5'-GCGAAACCCCGTCTCTACTA 5'-TTCCGTATTTATTTAGAGACCGA Set J 5'-AGCTGAGTCGGGAGCGG 5'-CAGCAGGGAAAAGAATTAATGA Set K 5'-AGGCTGAGGCGGGAGAAT 5'-TAGGTGATGCCCGAAGACA Set L 5'-GCCCAGGCTGTAGAGTGAGT 5'-CCCCAGGCTCGGTGAAG Set M 5'-CGGTCTCTAAATAAATACGGAAA 5'-CCTCCAGAAGGGAGAGAGAGA Set N 5'-TAATTCATTAATTCTTTTCCCTGC 5'-CTAGGCAACGAGGGAGAGAG ChIP RT-PCR Pre-rRNA 5'-GGCGGTTTGAGTGAGACGAGA 5'-ACGTGCGCTCACCGAGAGCAG rRNA04 5'-CGACGACCCATTCGAACGTCT 5'-CTCTCCGGAATCGAACCCTGA rRNA08 5'-AGTCGGGTTGCTTGGGAATGC 5'-CCCTTACGGTACTTGTTGACT rRNA12 5'-GAGCTCAGGGAGGACAGAAA 5'-AGGTCAGAAGGATCGTGAGG IGS16 5'-ACACACACACACCCCGTAGT 5'-GAAATGGGGCTTCGATACAT IGS18 5'-GTTGACGTACAGGGTGGACTG 5'-GGAAGTTGTCTTCACGCCTGA IGS20 5'-GTAGCCTTGGGCTTCTCTCC 5'-AGTTTTCAGCCCCAACACAC IGS22 5'-CAGTGGCTCACGTCTGTCAT 5'-CGCCTGACTCCATTTCGTAT IGS24 5'-CCCGCGCACATAATAACTAA 5'-AAATCACTCCTCACGGGAAC IGS28 5'-CCTTCCACGAGAGTGAGAAG 5'-GACCTCCCGAAATCGTACAC IGS30 5'-GGTCTCTGCGTCTCGCTATC 5'-TGAAGAATTCAGGCCTTGGT IGS32 5'-AAAAGCTGGCCGATCTGAAT 5'-CGTCTGTTCAGCTATTTTGCAG IGS34 5'-CCATGCCTTCGACTCTGTAA 5'-GTACTGTGCCAAATCGGAAA IGS36 5'-TCCACTCCCAAGTTCAGTGG 5'-CGAGGGAACCCAAGGTAGAG IGS38 5'-CTCACAGAGGAAGGGAGCAC 5'-AACAAGGGAGGGAGGAACTT IGS40 5'-TTCTCCTTGGTCAGGGGTTT 5'-CAGGAAAGTCCCCAACAACA IGS42 5'-GCTTCTCGACTCACGGTTTC 5'-CCGAGAGCACGATCTCAAAG FISH IGS28-anti-sense 5'-DIG-CCGGCCTTAACAGTTTATGTTGAAGTCGAGGAGACTTATCGGGGAAATAGGAGAAGTACG-DIG IGS28-sense 5'-DIG-CGTACTTCTCCTATTTCCCCGATAAGTCTCCTCGACTTCAACATAAACTGTTAAGGCCGG-DIG IGS28#2 5'-DIG-CAGCCTCCCGAGGAGCTGGCATTACAGGGCCTGCCCCACCGCTCCCGACTCAGCTTTGTA-DIG IGS28#2 (no DIG) 5'-CAGCCTCCCGAGGAGCTGGCATTACAGGGCCTGCCCCACCGCTCCCGACTCAGCTTTGTA
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(J) IGS 28 RNA is not polyadenylated. A reverse transcription reaction was performed using random, oligo dT, β-actin-specific or IGS 28 -specific primers prior to semi-quantitative RT-PCR.
(K) IGS 28 RNA is localized to the nucleolus. Acidified MCF-7 cells were separated into total, cytoplasmic (Cyto), nuclear (Nuc) and nucleolar (No) RNA fractions for semi-quantitative RT-PCR of IGS 28 RNA. β-actin and total RNA were included as controls.
(L) IGS 28 RNA and VHL-GFP co-localize to the nucleolus during acidosis. MCF-7 cells transfected with VHL-GFP were acidified and IGS 28 RNA was detected by fluorescent in situ hybridization using digoxigenin-labeled or unlabeled oligonucleotide probes (red). Hoechst (blue) and GFP/RNA overlay are inset. (C) Over-expression of IGS 28 RNA does not lead to increased cell death. MCF-7 cells transfected with pcDNA3.1, pGEM-IGS 28 or pcIGS 28 were stained with the live cell dye fluorescein diacetate (FDA) or the dead cell marker propidium iodide (PI) and counterstained with Hoechst.
Each error bar represents standard error of the mean of the proportion of living or dead cells from three repeats.
(D) VHL-GFP cytoplasmic aggregates are distinct from cytoplasmic stress granules. MCF-7 cells transfected with VHL-GFP and pcDNA3.1 or pcIGS 28 were left untreated or exposed to 0.5mM sodium arsenite for 30 min. Fixed cells were stained for endogenous Tia1 as a stress granule marker. Bars, 10 µm. 
